In our 1992 paper (Spizman and Kane, 1992) an ordered probit estimation technique was used to predict the lost earning capacity of a wrongfully injured minor child. Prior to this paper the methodology of establishing the lost earning capacity was to apply the average earnings for each educational group (high school, some college, college, graduate school etc) to the wrongfully injured child. There was no method of determining the probability of the injured child attaining the educational level associated with the average earnings for that educational group. The ordered probit educational attainment model (the SK model) provided a solution to this problem by estimating the probabilities of alternative levels of educational attainment of an injured child based on familial and demographic characteristics. These characteristics included gender, race and parents' educational levels. By combining these estimates with information concerning expected earnings for each potential level of educational attainment, the present value of the child's expected lifetime earning stream can be estimated.
I. Introduction
In our 1992 paper (Spizman and Kane, 1992) an ordered probit estimation technique was used to predict the lost earning capacity of a wrongfully injured minor child. Prior to this paper the methodology of establishing the lost earning capacity was to apply the average earnings for each educational group (high school, some college, college, graduate school etc) to the wrongfully injured child. There was no method of determining the probability of the injured child attaining the educational level associated with the average earnings for that educational group. The ordered probit educational attainment model (the SK model) provided a solution to this problem by estimating the probabilities of alternative levels of educational attainment of an injured child based on familial and demographic characteristics. These characteristics included gender, race and parents' educational levels. By combining these estimates with information concerning expected earnings for each potential level of educational attainment, the present value of the child's expected lifetime earning stream can be estimated.
1 Gill and Foley (1996) modified the original SK estimates by adding additional variables and utilizing a different sample population. The purpose of this paper is to update both studies by including new data that did not exist when either study was completed.
II.
Why an Update?
The initial SK study utilized data from The National Longitudinal Study of the High School Class of 1972 (NLS72) . While the NLS72 is a rich data set, the National Longitudinal Survey of Youth (NLSY) is even richer. Since all respondents in the NLS72 sample had completed high school, the SK model could not predict the probability that an individual will complete high school.
2 Gill and Foley (1996) remedied this problem by utilizing NLSY data from 1979 through 1992 to estimate a variation of the SK model. The NLSY sample included information on individuals who did not complete high school. They also expanded the list of variables to include parents' occupation, family composition, number of siblings, the religion in which an individual was raised, and variables that serve as proxies for the amount of reading that took place among the adults in the household (newspaper subscriptions, magazine subscriptions, and the presence of a library card in the household).
Gill and Foley's re-estimation and expansion of this model validated the SK model by showing the robustness of the model's results. The Gill and Foley (GF) study * Professors of Economics at the State University of New York at Oswego, Oswego, New York. The Authors would like to thank James Rodgers and Andrew Gill for comments and suggestions on an earlier draft of this paper that was presented at the 2001 Eastern Economic Association Meetings. 1 William Hardy (1993) provides an alternative approach of forecasting the educational attainment of a child. This method relies on data from the General Social Survey, compiled by the National Opinion Research Center. 2 used NLSY data collected from 1979 through 1992. The original sample included individuals who were between 14 and 21 years of age at the start of 1979 3 . While the NLSY data used in the GF study offers the advantage of providing information on individuals who had not completed high school, it does not contain completed educational attainment for those who completed their highest level of education after 1992. Those individuals who were 14 years old in 1979 would have been only 27 in 1992. Even with continuous educational enrollment, many individuals working towards a Ph.D. degree would not have completed this degree by age 27. Those who spent several years in the military to assist in the financing of their education might have not finished master's level programs by this age. Since many MBA programs require several years of work experience, many individuals intending to complete such a degree would also not have attained this degree by this age. Those nontraditional students who spent some time at work or in childrearing before completing their education would also, in many cases not have completed their education by 1992.
Today, however, the NLSY provides 6 additional years of data on the educational attainment of these individuals. This additional timespan makes it possible to provide a better estimate of completed educational attainment. The 14-year old respondents in 1979 would have been 33 years old in 1998, while the 21-year old 1979 respondents would have been 40 years old. In 1998 there were 15,546,000 people attending college, of these 1,266,000 (8.1%) were between the ages of 30 to 34. 4 The statistics are even more dramatic for college students between the ages of 35 to 44. In 1998, 10.64% (1,655,000 students) of all college students were between the ages of 35 to 44.
5 Thus, 18.74% of all enrolled college students were between the ages of 30 and 44.
These statistics indicate that human capital investments often occur later in life. This certainly was the case for a substantial proportion of the NLSY respondents:
• in 1993, 119 individuals reported a change in the level of highest educational attainment since their previous interview, • in 1994, 108 individuals reported a change in the level of highest educational attainment since their previous interview, • in 1996, 162 individuals reported a change in the level of highest educational attainment since their previous interview, and • in 1998, 151 individuals reported a change in the highest level of educational attainment since their previous interview.
Thus, there were a total of 540 changes in educational attainment reported among the 8399-9011 individuals interviewed during the follow-up surveys conducted between 1993 and 1998.
Because of this upper truncation in the results reported by GF, it is important to update the estimates to provide a more accurate prediction of educational attainment probabilities. Six additional years of data would capture the completed educational attainment of many individuals who were attending college and receiving advanced degrees after 1992, a time period not included in the GF study. 3 III.
The Model As specified in the original SK paper, the ordered probit specification is given by:
Where X is a vector of family background and demographic variables that influence the unobserved variable Z i (which represents the costs and/or benefits of different levels of education).
It is assumed that each individual decision to acquire their optimal educational level based on the following rule:
Individual i acquires:
Since Z i is unobservable, an indicator variable Y i is used to show the actual level of education for each individual in the sample. (Zero for less than high school degree, 1 for high school degree up to 5 for advanced degree.) Table 1 shows the estimated probability of the injured minor child reaching a given educational level using the estimated coefficients for the ordered probit model in equation 1. Table 1 Probabilities of Alternative Educational Levels Outcome Probability* Less than High School Degree )
is the cumulative density of the standard normal distribution.
Upon predicting the above probabilities, the lifetime earnings streams of the minor child are then estimated based on population averages for the particular educational category.
IV. The Data
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The NLSY is a national sample of 12,686 individuals who were initially interviewed in 1979. Sample attrition had shrunk this sample to 8,399 by the 1998 interview. After eliminating individuals with missing data on key variables, a sample of 7,023 individuals is used for estimation purposes. This sample size is close to the 7,207 observations used in the GF study and the 7,862 observations used in the original SK study. Table 2 provides descriptive statistics for males and females. 6 A comparison of our results with those of GF indicates a few prominent discrepancies. The most critical are the substantial differences in the levels of education attained in the two samples. We find that in 1998, a substantially smaller proportion of individuals had not completed either high school or a GED. In 1998, 9.3% of males and 7.67% of females reported not completing either a high school degree or GED. Gill and Foley found proportions for this variable of 17.9% and 15.7% for females using 1992 data. 7 In the current study, the proportion of the male and female subsamples with a high school degree or GED were 57.6% and 56.0%. GF found 43.4% and 41.7% proportions for males and females respectively on this variable. Thus, it appears that we find a larger share of the population with a high school degree as their highest level of educational attainment. We find a substantially smaller share of the population with 1-3 years of college and a larger share with a bachelor's degree. As expected, we find that a larger proportion of the population report master's and PhD (or equivalent) degrees.
We also find a somewhat larger proportion of blacks in our sample than was present in the GF study. This may be due to differences in sampling weights or differences in response rates on more recent surveys on questions dealing with the educational variables used in the current study.
Since the NLYS79 data does not contain a single variable that corresponds directly to the dependent variable in this model, it is worth commenting on the process used to compute this variable. 8 The NLS79 data set collects two variables that characterize the level of educational attainment: highest degree attained and highest grade completed. Since the variable of interest is degree attainment in this model, we used the latest report of degree attainment by the respondent to define this variable. The responses to the degree attainment variable are used to define educational outcomes in a straightforward manner with only two exceptions:
1. An individual is listed as not completing high school if they do not report the attainment of a high school degree, GED or higher level of degree, and
2. An individual is listed as completing some college if the individual:
reports a high school degree and 13-15 years of schooling, or reports an associate's degree as the highest level of educational attainment. 6 As in GF, sample observations are weighted in the calculation of descriptive statistics to take into account the oversampling of minorities in the NLSY sample. In this study, we used the 1998 sampling weights. 7 There are two possible explanations for this discrepancy. One is the completion of a high school degree, or more likely a GED (given the ages of the respondents), between 1992 and 1998. A second possibility is that more recent survey data may have filled in missing observations on educational attainment for a larger proportion of high school graduates. 8 Correspondence with Andrew Gill indicates that an equivalent process was used to construct the educational attainment variable in the GF study. Table 5 Ordered 
V. Empirical Results
Different family background and demographic variables can be used in the vector X in equation 1. We tested the three different variations of this model that were presented in GF. Model I, roughly equivalent to the original SK model, includes only variables on race, geographical location, and parents' educational attainment. 13 Dummy variables for parents' occupation, religion, the absence of siblings, and for a two-parent household when the child was 14 years old are added to those in Model I to form Model II. Model III consists of all of the variables in Model II and dummy variables capturing newspaper subscriptions, magazine subscriptions, and the presence of a library card in the household.
14 Table 3 , 4, and 5 contain estimates of the ordered probit equation models corresponding to models I, II, and III. 15 A positive (and statistically significant) coefficient indicates that an increase in the level of the variable raises the probability that an individual will complete at least a high school degree. 16 Living in an urban area is significant and positive for females only. If the household had adult professional or managerial workers, their children are more likely to possess at least a high school degree. On the other hand, if the adult in the household was in a sales and clerical occupations, it would only increase the probability that a female will attend college. Religion does not have an impact on attaining education beyond a high school level except for Jewish males. This is different than the GF study which showed all religions having a positive impact on attending at least some college.
Being an only child or having both parents living with you had a positive impact of attaining a higher level of education. The availability of reading material in the house as well as a library card generally, as in GF, had a positive and significant impact, the only exception was newspapers for females. 13 All empirical results reported below were computed using the default algorithm in LIMDEP for the computation of an ordered probit model. Correspondence with Andrew Gill indicated that the same estimation procedure was used in the GF study. 14 Model I is applicable by forensic economists in the widest variety of cases since it only includes variables that are likely to be known in every case. The more elaborate specifications used in Models II and III require information that may not always be available to a forensic economist, particularly in cases in which the child is injured and awards must be made prior to the individual reaching age 14 (the age at which several of the additional variables are measured). When such information is available, these more elaborate specifications are more appropriate. 15 One minor difference between our estimation procedure and that used by Gill and Foley is that they rely on a weighted maximum likelihood estimator for this model while we use an unweighted maximum likelihood estimator. The argument for a weighted estimator is that better estimates of population parameters may be derived if each sample observation is weighted by the population proportions of individuals with similar demographic characteristics. Such an argument, however, has merit only if the equation parameters differ across these demographic groups. In such a situation, however, a single equation model would be inappropriate. If the population parameters are constant across all demographic groups (with the effects of race and other variables being captured by dummy variables), then there is no advantage in applying a weighted estimator. (It should be noted that we investigated the effect of using a weighted estimator and found only trivial differences in parameter estimates.) 16 This also indicates an increase in the probability of the individual falling into the category of a Ph.D. or above. The effect on the specific categories of a high school degree, a bachelor's degree, or a master's degree can only be addressed in specific cases.
VI. Comparison of Predicted Educational Attainment
GF compare our original model with their expanded model using estimates of two versions of the model (one that roughly corresponded to our model) and one with an expanded set of variables. They based their comparison on the atypical case in which all of the dummy variables were zero. This case involves:
• a boy,
• with white parents,
• living in a rural area,
• neither parent completed high school,
• no adult in the household when the respondent was 14 worked in a professional, sales, or clerical occupation, • did not report a religion,
• had one or more siblings, and
• who did not live with both parents at age 14.
Since all of the dummy variables are equal to zero in this case, a comparison is based on the intercept term from the ordered probit equations. In the GF study (Model II), the male intercept was -0.359. In the current study, the male intercept is .134. Table 6 reports predicted probabilities for alternative levels of education for our original model (as adjusted by Gill and Foley) , the GF model, and our re-estimated version of the GF model). .007% Table 7 uses the same model as table 6 but now the example uses a white male child with two parents possessing some college education with at least one parent being a professional or managerial employee. The differences in the probabilities of educational attainment in the case illustrated in Table 7 are similar to the changes appearing in table  6.   17   Table 7 Outcome 
Conclusions
GF provided an enhancement to the SK model by demonstrating that the estimation of an ordered probit model using a sample that only contains high school graduates can substantially affect estimated probabilities of education attainment. The current study uses an educational attainment variable that is a better measure of completed educational attainment. As the sample population ages individuals acquire more human capital, affecting the probabilities of educational attainment (as indicated by the examples illustrated in tables 6 and 7). These tables shows that an individual's probability of remaining a high school dropout is reduced while the probability of attaining a high school education increases as time passes. The probability of not finishing a college degree, once started, declines since many individuals eventually complete their degrees. More education is acquired beyond the Bachelor's Degree. Ignoring the six additional years of data since the GF study would underestimate the probability of attaining higher levels of education and thus reduce the losses. The results of this study further supports the robustness of the SK educational probability model. 18 17 In both our and Gill and Foley's papers estimates of economic losses were provided. Thus we did not feel it necessary to include such examples in this paper since it is somewhat obvious that higher levels of education will increase income. Thus, ignoring six additional years of data would underestimate the economic damages. Nevertheless, we did estimate economic damages for the two examples assuming the it was a 12 year old who was injured in 1997 and had a work-life expectancy to age 65 using age/earning profile for income and deducting residual earnings. Table 6 using the Gill Foley model showed a undiscounted loss of $984,733 while our updated version showed a loss of $1,007,953. The loss in the example of table 7 using GF showed a loss of $1,130,524 while the updated model had losses of $1,187,515. For those already using earlier versions of this model there is no significant time commitment to updating the probabilities. The percentage difference in lost earnings justifies using the updated version. 18 In a 1998 paper (Spizman and Kane, 1998) , we addressed the degree to which our 1992 paper, in conjunction with the Gill and Foley (1996) refinement, would satisfy the standards in Daubert v. Merrell Dow Pharmaceutical. Based on that analysis, it would appear that the current work would increase the
